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In Claim 1: 

A copier , comprising: 

a detecting device for detecting a change in magnification 
caused by deformation of any one of the first , second/ and third 
optical elements in the main scanning direction; and 

a control device for changing magnification of the 
magnification changing device based upon the detection result 
of the detecting device. 

In Claim 2 : 

The copier according to claim 1, wherein at least said any 
one of the first , second, and third optical elements is made of 
material configured to change in magnification in the main 
scanning direction along as temperature changes f and said 
detection device detects temperature of the optical elements. 

In Claim 3: 

The copier according to claim 1, said detection device 
consists of a pair of photo-sensors optically equivalently 
positioned to the photo- conductive member at both of the start 
and end sides in the main scanning direction. 

On page 4 in column 6 from line 9 to 15; 
0018 

The laser beam-scanning unit 10 is next described. 
As illustrated in Fig. 2, the laser beam-scanning unit 10 
includes a laser diode 11, a collimate lens 12, a cylindrical 
lens 13 , a plain mirror 14 , a polygon mirror 15 , a pair of f 
Q lenses 16 and 17 , another cylindrical mirror 18, a pair of 
plain mirrors 19 and 20, and a pair of photo-sensors 21 and 22. 
0021 

Among the light beams reflected by the polygon mirror 15, 
the light beams positioning outside the image formation area at 



both of the start and end sides in the main scanning direction 
is reflected by both of the cylindrical mirror 18 and plain 
mirrors 19 and 20, respectively. The light beams then enters 
into the pair of photo-sensors 21 and 22. The photo-sensors 21 
and 22 are utilized in order to detect a focal point position 
of the optical unit and magnification in the main scanning 
direction. In particular , the photo-sensor 21 is utilized to 
detect a print start position per a line. 

On pace 5 in column 7 line 16 to 24: 

By the way, the collimator lens 12 , the cylindrical lens 
13, the pair of f 6 lenses 16 and 17, and the cylindrical mirror 
18 are molded products made of plastic. 

However, when the plastic is used as a lens, there is a 
drawback in that magnification and shape change in accordance 
with a change in ambient temperature, and a focal length change 
amount is not ignorable. 

On page 6 in column 10 line 35 to column 10 line 28: 
0034 

Fig. 8 illustrates a control circuit for controlling a 
full-color image formation section 30 and a sheet feeding section 
60 of the copier. Mainly the CPU 100 performs a control operation. 
Each of current signals of the photo-sensors 21 and 22 is input 
to the CPU 100 via the signal processing circuit 101. 

0035 

Correction of magnification in the main scanning direction 
is next described. When the focal length of one of the f 6 lenses 
16 and 17 is changed along as the temperature changes, the main 
scanning magnification is changed, and extension or shrinkage 
of a print width appear in the main scanning direction on an image . 
As a correction method for correcting such a magnification change 
in the main scanning direction, there are two methods. 
Specifically, one is the method using the pair of photo-sensors 
21 and 22, and the other uses the temperature sensor 28 disposed 




in the laser beam- scanning unit 10. 
0036 

When using the photo-sensors 21 and 22 , time elapsing 
during when the beam is detected by the photo-sensors 21 and 22. 



Supposing a detection time period and a reference time 
period as (X) and (L) , respectively, a change in the main scanning 
magnification caused by a change in the focal length of each of 
the £0 lenses 16 and 17 is represented as L/X. 
Accordingly, if multiplying the presently set magnitude by (X) , 
printing is performed at the set magnification. 

0037 

On the other hand, when using the temperature sensor 28, 
a temperature of the ambient of the f 6 lenses 16 and 17 is 

detected by the temperature sensor 28. A change rate 

of the focal length of each of the f 6 lenses 16 and 17 is 
previously obtained, and such data is stored in the ROM 103. 
Accordingly, when acquiring correction magnification 
information by either calculation based upon such data or a 
method of reference, the correction magnification information 
is transferred to the image signal processing section 6. When 
both of copy magnifications set by the operator and set based 
upon the detection value of the temperature sensor 28 are a and 
0 , respectively, magnification in the main scanning direction 
is set again to a x 0 . 
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